The phasor approach to analyze FLIM images has several advantages with respect to the classical multi exponential of the decay at each pixel of an image. More importantly, the phasor approach lends itself to simultaneous correlation of lifetime changes with spatial localization. Here we describe an application of FRET image analysis using the Rac and RhoA biosensors in which the specific distribution of the sensor in a cell is important to establish its activation. Specifically we study cells in a 3D matrix in which the activation of the Rac and RhoA biosensor could have a different distribution than in 2D. In order to simultaneously measure several 3D locations we use a method in which we measure FRET along a 3-dimensional line which encompasses different parts of the cell. The measurement of the decay at each point of a 3D line can be done very fast (in millisecond) potentially revealing the dynamics of the biosensor at a time scale that is of particular significance for cellular reactions.
When the laser spot is moving along the line, we can also do measurements at two emission wavelengths giving us the chance to compare the phasor-FRET determination with the ratiometric method.
